Materials and Chemicals. 3-Aminopropyltriethoxysilane (APTES, 98%), fluorescein isothiocyanate isomer (FITC, 90%), dimethyl sulfoxide (DMSO, 99%), sialidase, α-Lfucosidase, and α-mannosidase were purchased from Sigma Aldrich (St. Louis, MO, USA). L-fucose (Fuc, 99%), alizarin red S (ARS, HPLC grade) and N-acetylneuraminic acid (SA, 98%) were purchased from Aladdin Industrial (Shanghai, China). 4-Formylphenylboronic acid (FPBA, 97%), sodium cyanoborohydride (95%) and Dglucose (99%) were purchased from J＆K Chemical (Shanghai, China). D-mannose (Man, 99%) was purchased from Alfar Aesar (Tianjin, China). N-aminoethyl-aminopropyltriethoxy-silane, D-ribose (99%), and ammonia water (28% w) were purchased from Sinopharm Chemical Reagent (Shanghai, China). Fluorescein-labeled lectins, including Lens culinaris agglutinin, Ulex europaeus agglutinin I and Sambucus nigra lectin, were purchased from Vector Laboratories (Burlingame, USA). Tetraethyl orthosilicate (TEOS, 99%) was purchased from Heowns Biochemical Technology (Tianjin, China). Filter paper was purchased from Whatman (Hangzhou, China). Hepatoma carcinoma cell (HepG-2), normal hepatocyte cell (L-02), mammary cancer cell (MCF-7), normal mammary epithelial cell (MCF-10A), phosphate buffer solution for cell culture (1× PBS), parenzyme cell digestion solution (containing 0.25% trypase and 0.02% EDTA) and Dulbecco Modified Eagle Medium (DMEM, containing 4.5 mg/mL glucose, 80 U/mL penicillin and 0.08 mg/mL streptomycin) were purchased from Keygen Biotech
Leakage Test of FITC-doped SiO2 NPs. 10 mg FITC-doped SiO2 NPs was dispersed into 20 mL water and ultrasonicated continuously. A 3-mL aliquot was taken out every 4 one hour from the solution (five aliquots in total) and centrifuged, then the supernatant was collected and the precipitation was re-dispersed in 3 mL water. Fluorescence of the supernatant and re-dispersed nanoparticles was measured separately.
Boronate Affinity Sandwich Assay. Since the SA-imprinted and non-imprinted nanoparticles were both fluorescent while the direct photometric detection of monosaccharides was difficult, a boronate affinity sandwich assay 1 was introduced to evaluate the boronic acid functionalization of FITC-doped SiO2 NPs and relevant properties of the imprinted nanoparticles, such as imprinting factor (IF), selectivity and binding dynamics. Briefly, a piece of boronic acid-functionalized filter paper was used as a substrate, a monosaccharide containing dual cis-diol moieties (such as glucose and sialic acid) was used as bridge molecule to bind with the substrate and SiO2 NPs. After excessive nanoparticles removed through washing with 0.1 M phosphate buffer (pH 7.4), the fluorescence intensity of the formed filter paper-monosaccharide-nanoparticle sandwiches was detected with excitation at 495 nm and emission at 520 nm for the FITCdoped nanoparticles.
To prepare boronic acid-functionalized filter papers, filter papers were immersed into 50-fold diluted piranha solution for 10 hours, rinsed with ethanol three times, and then further immersed into an ethanol solution containing 5% (v/v) N-aminoethyl-aminopropyltriethoxysilane for reaction at 60 C for 10 hours. The filter papers were washed with ethanol three times, and then further immersed into an ethanol solution containing FPBA and sodium cyanoborohydride (5 mg/mL each) and reacted at 60 C for 5 another 10 hours. Finally, the filter papers were washed with ethanol and water three times each, air dried and sealed at room temperature for further use.
To characterize the boronic acid-functionalization of filter papers, boronic acidfunctionalized and non-functionalized filter papers were cut into small pieces (diameter, 5 mm) by punching. A 44 array of a 96-well microplate was used for the experiments. 
